Amplification of a Cryptosporidium parvum gene fragment encoding thymidylate synthase.
Currently, there is no effective therapy for cryptosporidiosis and it is unclear why antifolate drugs which are effective treatments for infections caused by closely related parasites are not also effective against Cryptosporidium parvum. In protozoa, the target of these drugs, dihydrofolate reductase (DHFR), exists as a bifunctional enzyme also manifesting thymidylate synthase (TS) activity and is encoded by a fused DHFR-TS gene. In order to prepare a probe to isolate the C. parvum DHFR-TS gene we have used degenerate oligonucleotides whose sequences are based on strongly conserved regions of TS protein sequence to prime the polymerase chain reaction (PCR) with C. parvum DNA. The PCR amplified a 375-bp DNA fragment which was cloned and sequenced; the deduced amino acid sequence had significant identity with known TS sequences, including strict conservation of all phylogenetically invariant TS amino acid residues. The cloned PCR fragment was used as a probe to isolate a number of overlapping clones from a C. parvum genomic library which were definitively shown to be of cryptosporidial origin by genomic Southern and molecular karyotype analyses. The deduced protein sequence of C. parvum TS was most similar to the bifunctional TS enzymes of Plasmodium chabaudi and Plasmodium falciparum.